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Synergistic Interaction of at)acavir and alovudine -06- ^ 7 



Huvud'bxen Kassan 



Techniff^ 



5 This invention relates to the unexpected level of synergy exhibitad between 
the HIV and HBV antivirals alovudine and abacavir against nujitiresistant 
HIV. The invention provides novel pharmac«jtlcal preparations compri^ng 
the two as^nts in admixture or aepaiale^ for concomitant or sec^piential 
administration and methods of treatment involving them. 

10 

Backamiindtottia|f^ 



Alovudine (3'-deoxy-3'-fiuorothymidine. FLT) is described in WO88/000a8 as 
an antiviral activa against HIV and HBV. Alovudine is a prodmg which is 
1 s converted in vivo to the active triphosphate. 



Abacavir (1R.4S)-9-[4-(iiydroxymethyO-2-cyclopenten-l-yl ]guanfne, carbovir 
is described in EP 0434450 as having potent activity against HIV and HBV. 
Abacavir is also a prodmg which is converted in vivo to the active 
20 triptiospliate. 



Alovudine and abaca>ftr have each exhibited modest synergy with certeUn 
selected nucleosides, e^»ecialiy in In vitro tests (see for example US 
5,571,798 and WO 00^16779). However, ws have now discovered in the 
25 dinicai context that the particular combination of alovudine and abaca>^r 
produces a degree of antiviral synergy whi<^ is significantiy greater than the 
usual level of synergy shown tiy the respect active agent. 

Brief descriptio n of the riny^ntp *^ 

30 

A first aspect of ttw invwition provictes a ptiarmaceutical preparation 
comprising a ^^rgistic combination of abacavir and alovudine and a 
pharmaceutical carrier therefor. 
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A further aspect of the invention provides the use of abacovlr and atovudinchiuvj j': xsn Kc-csan ' 
together for the treatment of HBV or espedally multlreslstant HIV, wherein 
the use comprises combined, concomitant or sequential administration of 
aiovucHne and atiacovlr. 

5 

The invention further provides a patient pacic compri^ng alovudine and/or 
at>acavir and an information insert containing directions on the use of both 
aiovudlne and abacavir together in combination. 



10 The unexpectedly profound degree of antivirai synergy of the invention 

provides such benefte as more complete viral suppression, vf ral suppression 
over longer periods, limits the emergence of doig^escape mutations and thus 
the development of multiresistant HIV and HBV and ailows Isetter 
management of drug related todcities. The use of this drug combination may, 

is in some circumstances decrease the numt>er of pllls.taken by tine patient and 
therefore increase patient compfiance. 

it will be appreciated that the alovudine and abacovir combination of the 
invention may be administered simultoneousiy, either in the same or different 
20 pharmaceutical composition, or sequentially. In the case of sequential 

administration, the delay in administering the second active ingredient should 
not be such as to lose ttie synergistic benefit of the invention. Typically 
sequential administration will not involve delays of greater than 12 hours, 
preferably less than 1 hour, such as before and after a meal. 

25 

z[ [: Due its good tolerability, once day dosing and very small dosage/day, 

I alovudine can advantageously be administered as an add-on to existing 

HAART regimes, such as therapies comprising one or two nucleoside 
analogues and a protease inhibitor and/or one or more NNRTls. Such 
so permutations can be chosen from conventional HIV antMrals such as 3TC, 
-/'i DDI, nevlrapine, delavfrdine, efavirenz, ritor^r, kaletna, saquinavir. 

amprenavir, ampranavir phosphate, indinavir etc. Prsferably the prsexisting 
-V'z raginne or coruxmiitant antiviral does not include d4T. 



i 
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For ease of administraQon the alovudine and abacovir are conveniently Huw ifcxun Kassan 
presented in the same unR dosage form, such as a capsule or taSblet or In a 
fluid containing appropriate oonoentrations of the two active agents. 



5 The amount of alovudine and abaca^^r necessafy for suppression of HIV or 
HBV will, of coulee vary from paHent to pattern and is ultfmalely at the 
discretion of the medical practitioner taidng account of such well known 
factors as body weight, route of administration, oonoomitant medication, ag, 
gender and general condfflon and the nature and severity of the disease. 

10 

In general abacavir is dosed In the range of about 3 to about 120 mg/kg/^day 
such as 1-dO mg/kg/day, preferably 5-60 mg/kg/day. Preferably the abacavir 
Is present in an amount of 200-800 per unit dose, more prefer;^y 300* 
500 mg per unit dose. 

15 

In general alovudine is dosed in the range of about 0.01-O.5 mg/kg/day, such 
as 0.05-0.12 mg/l^day. Preferably the alovudine is present in an amount of 
0.5-1 0 mg per unit dose, more preferably 2-5 mg per unit dose. 

20 Alovudine and abacovir are conveniently administered once or twice a day, 
especially once per day. 



The alovudine and abaca^nr are conveniently administered and/or presented 
In a weight ratio corrssponding to their respective EDso^for example in the 
25 ratio 1-10:200-800 



Abacavir Is commercially available and its productton is extensively described 
m the patent and academic literature. Alovudine is conveniently prepared as 
described in EP 495 226 and EP 470 3SS. 

Abacavir and atovudine, particularly at the dosage rates herein described, 
are readily formulated in conventional pharmaceutical carriers and with 
conventional exciplents. The compounds of the Invention are partfcularty 
suited to oral administration, but may also be administered rectally, vaginally. 
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nasally, topically, transdermally or parenterally. for Instance Intramuscularly, 
intravenously or epWurally. The compounds may be administered alone, for 
instance in a capsule, but wUI generally be administered In conjunction with a 
pharmaceutlcally acceptable carrier or diluent The invention extends to 
5 methods for preparing a pharmaceutical composition comprising bringing 
alovudine and abacovir in conjunction or association with a pharmaceutlcally 
acceptable carrier or vehicle. 

Oral formulations are conveniently prepared In unit dosage form, such as 
1 0 capsulee or tablets, employing conventional carriers or Unders such as 
magnesium stearate, chalk, starch, lactose, wax. gum or gelatin. Liposomes 
or synthetic or natural polymers such as HPMC or PVP may be used to 
afford a sustained release formulation. Altematively the formulation may be 
presented as a nasal or eye drop, syrup, gel or cream comprising a solution. 
15 suspension, emulsion, oiHn-water or waler-in-oil preparation In conventional 
vehicles such as water, saline, ethanol, vegetable oil or glycerine, optionally 
with flavourant and/or preservative and/or emulslfier. 



arifif description of the drawlnos 

20 

An embodiment of the invention win be iaustrated by way of example only 
with reference to the drawings m which: 

Rgure 1 depicts median reduction in viral load in patients treated with the 
synergistic combination of the invention comprising alovudine added to an 
25 abacovlr-contalning regimen; in contrast to patients treated with atovudine 
and a non-abacovir-containing regimen 

Figure 2 depicts reduction in viral load In a comparative experiment In which 
an alovudine /ddl-contalning regimen Is plotted beside an alovudlne/non-ddl 
regimen. 

so 

DAtalied daserlntion of the Invention 



A phase lia trial was performed with 16 patients faHIng their current NRTI- 
oontalnlng regimens. Each patlenl had HIV RNA > 1000 cp^ml, with at least 2 
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mutaHons in the viral RT induced by previous viral therapy, as established by 
genolypic assay. Patients had a baseline viral load of 3.S3 10910 cp^ml. 

The patients were administered qd 7.6 mg alcvudlne in a conventional carrier 
5 In addition to their current regimen for four weeks. The current regimes 
Included various pennutations of 3-5 HIV antivirals selected from 3TC, DDI. 
D4T. nevirapine. DMP, ritonavir, katelra. saquinavir, amprenavir and 
Indinavir, adminlsteied in their conventional dosage forms and regimens. 
Antiviral load evaluation was perfomwd weeWy and then four weelcs after 
10 discontinuation of alovudlne. The alovudlne addition was generally well 
tolerated and there was no wHhdrawal from therapy and no serious adverse 
events. A transisnl mean Increase in CD4 counts of +52 counotaAnfmrt* was 
detected. 

15 The results are plotted In Figures 1 and 2. Referring initially to Figure 1. ItvirtB 
be appaient thaltiie atovudlne/abaoovir-containlng regimen resuKs In 
significantiy lower median viral loads compared to patients administBred wfth 
alovudine but whose concomitant regimen did not Include abaoovlr. This 
profound reduction in viral load with alovudlne/abacovir of Vna Invention is 
20 surprising when contrasted wWitiw performance of alovudine and ddl 

(didanosine) regimes in Figure 2, plotted against non-DDI containing 
regimens. Alovudine and ddl show dear synergy In /nvflio tests (Coxelal 

AIDS Res Hum Retrovir. 19©4 (12):1275-9). As is seen In Figure 2, this 
known synergy translates m the dmlcal setting to a 0.2-0.3 tog reduction. In 
25 contrast the combination of the Invention conslstentty resulted in 1-1.5 tog 
reductions, which Is a quantum lump In synergy bearing in mind the 
logartthmic scale used. 

As tills dWeal trial was perfomned as an add-on therapy to the patients pre- 
30 existing regime. It will be appreciated that the alovudine qd vws administered 
in a separate dosage form to ttw abacovir (typically bd) and other antivirals 
(typically administered 2-4 times per day) 



6 

1 . A phannaceutical preparation comprtsjng a syneigistic comMnatton of 
abacavir awJ alovudine and a pharmaceutical canter ttwrefor. 

5 

2. A preparation aocoiding to dalm 1 wherein the alovudine la present in 
an amount of 1>10 mg per unit dose. 

3. A preparation aocoiding to dalm 2 wherein the alovudine is present in 
10 an amount of 2-7.5 mg per unit dose. 

4. A preparation according to dalm 1, wherein the abacavir is pfBsentm 
an amount of 200-800 mg per unit dose. 

15 5. A preparation according to daim 4. wherein the alfflcavir Is present In 
an amount of 300-500 mg per urM dose. 

6. A preparation according to dalm 1, wherein the alovudine and 
at>acavir are present in a weight ratio corresponding to their respective EDso. 

20 

7. A preparation accowling to dalm 1 . wherein the alovudine and 
abacavir are present in the raUo 1-10:200-800 

8. A pattern pack oimprising alovudine and/or abacavir and an 
information Insert containing directions on the use of both alovudine and 
abacavir tt^ethar in combination. 

9. Use of ^jacovir and alovudine together for tfie trsatmmt of 
multiraeistant HIV, wherein the use compitees simultaneous, combined or 
sequentiai administration off alovudine and abacovlr. 



SIDA 9'' 12 
Ink. t. Tr;!:^.- c:'.i rrv/eila* 




10. Use according to daim 9, wherehi the use oomprlsee administration of 
a preparation as defined in any one of dalms 1 -7 or the patient pack of claim 
8. 
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The nudeoade analogues alovudine and abacavir show unexpecledty 
6 profound anttvirai synergy when ooadminteterMl to HiV-infeotad parents in 
combination or sequentially. 



r 

9 
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